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DETAILED ACTION 

The preliminary amendment filed on 4/25/06 has been acknowledged. In the amendment, 
claims 1-15 have been canceled and claims 16-35 have been added. Overall, claims 16-35 are 
pending in this application. 

Claim Objections 

Claims 34, 35 are objected to because of the following informalities: 
-In claims 34, 35, "the switching device" lacks antecedent basis. Appropriate correction 
is required. 

Claim Rejections - 35 USC7 § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to 
which said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

Claims 16, 26-28, 33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cullen et al (US Patent 5, 778,666) in view of Binder et al. (US Patent 6, 766,642). 

Regarding claims 16, 28, 33, Cullen discloses an internal combustion engine having an 
exhaust-gas purification system, comprising: 

a nitrogen oxide storage catalytic converter (32); a control unit wherein the control unit is 
programmed to supply the nitrogen oxide storage catalytic converter in a first operating mode 
with exhaust gas from the internal combustion engine containing an excess of oxidizing 
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constituents, in a second operating mode with exhaust gas containing an excess of reducing 
constituents, and in a third operating mode, established after the first operating mode and before 
the second operating mode, with an exhaust gas which has a lower content of oxidizing 
constituents than the first operating mode and a lower content of reducing constituents than the 
second operating mode (see Figures 1, 2, col. 1, lines 52-55); however, fails to disclose a SCR 
catalyst downstream of the NOx storage device. Binder teaches that a SCR catalyst (8) is located 
downstream of a NOx storage device (7) (see Figure 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have utilized the teaching of Binder in the Cullen system, since 
the use thereof would have further reduced harmful NOx emissions in the exhaust gas. 

Regarding claim 26, Binder further teaches that an oxidation catalyst (5) is connected 
upstream of the SCR catalytic converter (8) (see Figure 1). 

Regarding claim 27, Binder further teaches that a particulate filter (6) connected 
upstream of the SCR catalytic converter (8) (see Figure 1). 

Claims 17-25, 30, 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cullen et ah (US Patent 5, 778,666) in view of Binder et al. (US Patent 6, 766,642) as applied to 
claims 16, 28 above, and further in view of Kupe et al (US Patent 6,832,473). 

Regarding claims 17-20, 22, 30, the modified Cullen system discloses all the claimed 
limitations as discussed in claims 16, 28 above, however, fails to disclose that the nitrogen oxide 
storage catalytic converter includes a first NOx storage catalytic converter element and a second 
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NOx storage catalytic converter element is connected in parallel with the first nitrogen oxide 
storage catalytic converter element. Kupe teaches that a first NOx storage catalytic converter 
element and a second NOx storage catalytic converter element are connected in parallel with the 
first nitrogen oxide storage catalytic converter element (see Figure 5). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have utilized the teaching of Kupe in the modified Cullen system, since 
the use thereof would have maintained the drivability and engine performance during NOx 
regeneration. 

Regarding claims 21, 23, the modified Cullen system discloses all the claimed limitations 
as discussed in claim 16 above, however, fails to disclose that a gas delivery device is operable 
to deliver a gas stream to the nitrogen oxide storage catalytic converter when the nitrogen oxide 
storage catalytic converter is operating in rich operating mode. Kupe teaches that a gas delivery 
device is operable to deliver a gas stream to a NOx storage catalytic converter in rich operating 
mode to regenerate the NOx storage catalyst (see Figure 5). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have utilized the teaching of Kupe in the modified Cullen system, 
since the use thereof would have provided an effective means to supply reducing agent 
into the exhaust gas for regenerating the NOx storage catalyst. 

Regarding claims 24, 25, 32, Kupe further discloses that the gas delivery device is fuel 
reformer (see Figure 2). 
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Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cullen et al 
(US Patent 5, 778,666) in view of Binder et al (US Patent 6, 766,642) and Kupe et al as applied 
to claim 32 above, and further in view ofLaroo et al (US Patent 6,779,339). 

The modified Cullen system discloses all the claimed limitations as discussed in claim 32 
above, however, fails to disclose that a temperature of the NOx storage catalytic converter 
element is controlled by adjusting the switching device. Laroo teaches that a temperature of 
NOx storage catalytic converter element is controlled by adjusting a switching device (see col. 
16, lines 45-46,55-58). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made, to have utilized the teaching ofLaroo in the modified Cullen 
system, since the use thereof would have maintained the NOx storage catalyst at an 
effective temperature for better reducing harmful NOx emissions in the exhaust gas. 

Claim 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cullen et al. 
(US Patent 5, 778,666) in view of Binder et al (US Patent 6, 766,642) as applied to claim 33 
above, and further in view of Laroo et al. (US Patent 6, 779,339). 

The modified Cullen system discloses all the claimed limitations as discussed in claim 33 
above, however, fails to disclose that a temperature of the nitrogen oxide storage catalytic 
converter element is controlled by adjusting the switching device. Laroo teaches that a 
temperature of the nitrogen oxide storage catalytic converter element is controlled by adjusting 
the switching device (see col. 16, lines 45-46, 55-58). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made, to have utilized the teaching of Laroo in the modified Cullen 
system, since the use thereof would have maintained the NOx storage catalyst at an 
effective temperature for better reducing harmful NOx emissions in the exhaust gas. 

Allowable Subject Matter 

Claims 29, 3 1 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

Allowable Subject Matter 

Claims 29, 3 1 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

Conclusion 

Any inquiry concerning this communication from the examiner should be directed 
to Examiner Diem Tran whose telephone number is (571) 272-4866. The examiner 
can normally be reached on Monday -Friday from 8:00 a.m.- 5:30p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas E. Denion, can be reached on (571) 272-4859. The fax number for this 
group is (571)273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 800-786-9199 (toll-free). 



/Thomas E. Denion/ 
Supervisory Patent Examiner, Art Unit 3748 



/Diem Tran/ 
Patent Examiner 



